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2, .
$v=(A_{1}x_{1}+u_{1}, A_{2}x_{2}+u_{2}, A_{3}x_{3}+u_{3})$ (1)
, ,
$A_{1}+A_{2}+A_{3}=0$ . ,
$\omega=\nabla\cross v=\nabla\cross u$ (2)
, ( ) ,
$\frac{\partial\omega_{i}}{\partial t}.=-u_{j}\frac{\partial\omega_{i}}{\partial x_{j}}-A_{j}x_{j}\frac{\partial\omega_{i}}{\partial x_{j}}+\omega_{j}\frac{\partial u_{i}}{\partial x_{j}}+A_{i}\omega_{i}+\nu\frac{\partial^{2}\omega_{i}}{\partial x_{j}^{2}}$ (3)
,
$\frac{\partial\theta}{\partial t}=-u_{j}\frac{\partial\theta}{\partial x_{j}}-A_{j}x_{j}\frac{\partial\theta}{\partial x_{j}}+\kappa\frac{\partial^{2}\theta}{\partial x_{j}^{2}}$ (4)





$\frac{\partial\omega_{i}}{\partial t}=-E_{i^{u}j}\frac{\partial\omega_{i}}{\partial_{Xj}}+E\omega\frac{\partial u_{i}}{\partial_{Xj}}+A_{i}\omega_{i}+\nu E_{j}E_{j}\frac{\partial^{2}\omega_{i}}{\partial x_{j}^{2}}$ (6)
$=\epsilon_{ijk}E_{j^{\frac{\partial u_{k}}{\partial x_{j}}}}$ (7)
$\frac{\partial\theta}{\partial t}=-E_{j}u_{j}\frac{\partial\theta}{\partial x_{j}}+\kappa E_{j}E_{j}\frac{\partial^{2}\theta}{\partial x_{j}^{2}}$ (8)




. , , $X_{i}$ , $k_{i}(t)=E_{i}$ (t)
.
( ) ,
large eddy time scale: $t_{le}(t)= \frac{\mathcal{E}(t)}{\nu \mathcal{Q}(t)}$ (9)
small eddy time scale: $t_{se}(t)= \frac{1}{\sqrt{2Q(t)}}$ (10)
mean strain time scale: $t_{A_{i}}= \frac{1}{A_{i}}$ (11)
. , $\mathcal{E}(t)=\frac{1}{2}<\Vert u(t)\Vert^{2}>,$ $\mathcal{Q}(t)=\frac{1}{2}<\Vert\omega(t)\Vert^{2}>$ , Reynolds ,
$Re_{\lambda}= \sqrt{\frac{5}{3}}\frac{t}{t}t\epsilon se$ 1 . , ,
E( )
$E(K)=CK^{4}\exp(-K^{2}/K_{0}^{2})$
, $C=2.35\cross 10^{-1},$ $K_{0}=2,$ $\nu=0.01,$ $\kappa=0.01$ .
, $\mathcal{E}(0)=5.0,$ $\mathcal{Q}(0)=50,$ $t_{le}(0)=10,$ $t_{se}(0)=0.1,$ $t_{A:}\sim$ lor10 . $\text{ _{}0-\prime}\supset$ ,
, $(A_{i}=0)$
$t=1.0$ , $\nu=0.005,$ $\kappa=0.005$ . ,
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,$\frac{d\mathcal{E}(t)}{dt}=-A_{j}\int u_{j}u_{j}dx-2\nu \mathcal{Q}(t)$ (12)
, $\Gamma$J $\llcorner\grave\grave$ .
, 2 Fourier- $\sim$
.
$\frac{\partial E(K)}{\partial t}$ $=$ $-2\nu Q(K)-A_{j}\Vert\tilde{u}_{j}(K)\Vert^{2}$
$+ \infty s(k_{j}\{\delta_{ii’}-\frac{k_{i}k_{i’}}{k_{l}k_{l}}\}\tilde{u}_{i}^{*}(K)K’\sum\tilde{u}_{j}(K’)\tilde{u}_{i’}(K’’))$
$=$ $T_{D}(K)+T_{S}(K)+T_{N}(K)$ (13)
, $\tilde{u}_{i}^{*}(K)=\tilde{u}_{i}(-K)$ . , ” “ “ ”
$-$ ( (16) ) $T_{N}$ .
, .
, , .
3.2 Rapid Distortion Approximation
, Rapid Distortion Approximation
. , , $t_{le}\gg$ ,
:
$\frac{\partial\tilde{u}_{i}}{\partial t}+\nu_{T}k^{2}\tilde{u}_{i}=(2\frac{k_{i}\text{ _{}j}}{k_{l}k_{l}}-\delta_{ij})A_{j}\tilde{u}_{j}$ (14)
, . , ,
$\tilde{u}_{i}(t)=\frac{\exp(-\int_{0}^{t}\nu_{T}k^{2}ds)}{k^{2}(t)}M_{i}\tilde{u}(0)$ (15)
$M=(D_{123}C_{21}C_{31}$ $D_{231}C_{32}C_{12}$ $D_{312}c_{23}^{13}C$
. $D_{pqr}=(\text{ _{}p}^{2}(0)+k_{q}^{2}(t)+k_{r}^{2}(t))\exp(-A_{p}t),$ $C_{pq}=\text{ _{}p}(t)(k_{q}^{2}(0)-k_{q}^{2}(t))/\text{ _{}q}(0)$
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$E_{p}(K_{q})= \sum_{K_{q},K_{r}}\frac{1}{2}\Vert u_{p}(K)\Vert^{2},$ $E(K_{q})= \sum_{p=1}^{3}E_{p}(K_{q})$ (16)
, E( ) $\propto$ $-5/3$ ,
$E_{p}(K_{p})= \frac{9}{11}E(\Vert K\Vert),$ $E_{p}(K_{q})= \frac{5}{11}E(\Vert k\Vert)(p\neq q)$ (17)
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$\bullet$ - ( ) .
$\bullet$ Rapid Distortion Approximation ,
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